
U.S. Department of the Interior
U.S. Geological Survey

Open File 2018–1062

Prepared in cooperation with the California Department of Water Resources

Measurements of Erosion Potential using Gust  
Chamber in Yolo Bypass near Sacramento, California



Cover photo: Sediment core collection by David Schoellhamer and Kurt Weidich (U.S. Geological Survey). Photograph by 
Paul Work (U.S. Geological Survey).



Measurements of Erosion Potential 
using Gust Chamber in Yolo Bypass near 
Sacramento, California

By Paul A. Work and David H. Schoellhamer

Prepared in cooperation with the California Department of Water Resources

Open-File Report 2018–1062

U.S. Department of the Interior
U.S. Geological Survey









v

Datum
Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83).

Elevation is referenced to the North American Vertical Datum of 1988 (NAVD 88).

Abbreviations
DWR  California Department of Water Resources
SSC  suspended sediment concentration
USGS  U.S. Geological Survey

Definition of Terms
D90  90th percentile grain size (size such that 90 percent of sample is finer), mm
E(m,t)  erosion rate, kg/m2/s
H  water depth, m
ks  bed grain size roughness height, mm
κ  von Karman constant (dimensionless)
m  eroded mass, kg/m2

M(m)  erosion rate coefficient, kg/m2/s/Pa
ρ  water density, kg/m3

τb  bed shear stress, Pa
τc  critical shear stress (stress required to initiate erosion), Pa
τc0  initial value of critical shear stress, Pa
U  flow speed, m/s
u*  shear velocity, m/s
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Base map modified from U.S. Geological Survey 
and other Federal and State digital data, various 
scales; Albers Equal Area Conic projection, 
standard parallels are 29°30’ N. and 45°30’ N.; 
North American Datum of 1983

Map data from California Department of 
Water Resources; North American Vertical 
Datum of 1988

Figure 1. Sites within Yolo Bypass region where U.S. Geological Survey personnel collected cores for analysis of erodibility in Gust 
chamber.
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Figure 2. Core collection. The coring tube is pushed manually into the soil and an aluminum plate slid beneath it to facilitate extraction. 
Then a piston is inserted from below. The soil sample is pushed up to within 10 centimeters of the top of the cylinder.
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Figure 3. Two cores with motorized heads installed, ready for testing. The smaller diameter black cylinders above the clear cylinders 
are the motors that drive the rotating disks. The apparatus used for this testing is often referred to as a Gust chamber or Gust Erosion 
Microcosm System (U-GEMS). It was obtained from Green Eyes LLC.
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Figure 5. Gust chambers (twin cylinders mounted in plate suspended on blue box) set up for measurements. On the back of the van 
are two turbidimeters to measure turbidity of the effluent from the erosion chambers. This effluent was sampled periodically to obtain 
samples for analysis for suspended sediment concentration.
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Figure 6. Conducting an erosion microcosm experiment in the field immediately after collection of cores. On top of the table are a 
computer that collects data and controls the experiment and the pump. On the ground are the two cores being eroded (the erosion 
chambers) and a cooler supplying the ambient water being pumped through the erosion chambers.




























